Overexpression of HDAC6 induces pro-inflammatory responses by regulating ROS-MAPK-NF-κB/AP-1 signaling pathways in macrophages.
Although histone deacetylase 6 (HDAC6) has been implicated in inflammatory diseases, direct involvement and its action mechanism of HDAC6 in the transcriptional regulation of pro-inflammatory genes have been unclear. In this study, we investigated the possible role of HDAC6 in the expression of pro-inflammatory mediators, indicator of macrophage activation, in RAW 264.7 cells and primary mouse macrophages. HDAC6 overexpression significantly enhanced expression of pro-inflammatory cytokines, such as TNF-α, IL-1β, and IL-6, with concomitant reduction in acetylated α-tubulin. HDAC6 overexpression significantly induced ROS generation via upregulation of NADPH oxidase expression and activity. Inhibition of ROS generation by N-acetyl cysteine, diphenyl iodonium and apocynin suppressed HDAC6-induced pro-inflammatory cytokines. An HDAC6 enzymatic inhibitor significantly inhibited ROS generation and expression of HDAC6-induced pro-inflammatory mediators, indicating the requirement of HDAC6 enzymatic activity for induction of pro-inflammatory cytokines. In addition, HDAC6 overexpression increased activation of MAPK species including ERK, JNK, and p38. Furthermore, HDAC6 overexpression resulted in activation of the NF-κB and AP-1 signaling pathways. Overall, our results provide the first evidence that HDAC6 is capable of inducing expression of pro-inflammatory genes by regulating the ROS-MAPK-NF-κB/AP-1 pathways and serves as a molecular target for inflammation.